, and AH°(T) of the reaction Ag 2 S0 4 + H 2 o2Ag + H 2 S0 4 have been determined up to 473 K, using the cell Pt-H 2 (p)/H 2 S0 4 (m)/Ag 2 S0 4 -Ag. Constant values of the standard potential E°(T) were obtained for c H2SC , 4 < 0.0075 m where the solubility of Ag 2 S0 4 became negligible. The potential of the Ag-Ag 2 S0 4 electrode (vs. SHE) in aqueous Na 2 S0 4 solutions of different molalities has been calculated up to 1 m and 473 K.
Introduction
Regarding the problems of the storage of solar energy, different semiconductor materials are used as photoelectrodes for potential assisted photoelectrolysis of water using visible and infrared light. In case of S0 4~ containing water, the Ag-Ag 2 S0 4 electrode is often used as a reference in studies of current/voltage curves. The efficiency of the photoelectrolysis of water seems to depend notably on temperature at elevated temperatures. The knowledge of the potential of the Ag-Ag 2 S0 4 electrode in its dependence on the temperature and the S0 4~ activity is essential for such studies.
A considerable restriction of the usefulness of the Ag-Ag 2 S0 4 electrode results from the solubility of Ag 2 S0 4 in acid media. Lietzke and Stoughton [1] have determined this solubility in 0.1, 0.5 and 1.0 m H 2 S0 4 to above 523 K. The observed solubilities were (0.029 m) 01 m H2S04 , (0.033 m) 05m H2 so 4 and (0.035 m) lm0u H2 SO 4 at 298 K, and (0.118 m) 0 . lin H2S04 , (0.258 m) 0 5m H2SO4 and (0.511 m)^ H2SO4 at 473 K. From these results, Lietzke and Stoughton concluded that the electrode may perform satisfactorily in acid media at low temperatures or in very dilute acid media at higher temperatures.
In a previous work, Lietzke and Stoughton [2] In this paper we determined the standard potential of the Ag-Ag 2 S0 4 electrode up to 473 K by means of measurement of the emf of the cell Pt-H 2 (p)/H 2 S0 4 (m)/Ag 2 S0 4 -Ag.
(
The potential of the electrode in aqueous Na 2 S0 4 solutions of molalities up to 1 m has been calculated for temperatures up to 473 K using the corresponding activity coefficients determined previously by Rogers and Pitzer [3] .
Experimental
The emf measurement was carried out in the high temperature-high pressure Potentiometrie cell de-0932-0784 / 93 / 0700-0743 $ 01.30/0. -Please order a reprint rather than making your own copy. 
Results and Discussion
The standard potential of the reaction 
(y')\ (4)
where m is the stoichiometric molality of H 2 S0 4 . The activity of the sulfuric acid was calculated using the y values determined from the diagrams given by Holmes and Mesmer [5] and showing In y as a function of m 1/2 at different temperatures (these diagrams were completed by plotting the values reported in [5] for 323.15, 373.15,423.15 and 473.15 K). The standard potential was calculated according to (3) , where the E values were corrected to 1 atmosphere hydrogen pressure.
Curve A of Fig. 1 (and for accurate reading Table 1 ) shows the standard potential of the Ag-Ag 2 S0 4 electrode as a function of the temperature. The E° values obtained for c H2 so 4 = 0.005 m and 0.0075 m were practically the same. The difference between the corresponding values was within the experimental error (< ± 1.5 mV). The calculation of E° from the measurements of the set with c H2SQ4 = 0.10 m (curve C) yielded much higher values. The liquid junction potential, which has to be considered due to the increased solubility of Ag 2 S0 4 , was approximated as far as possible according to the Handerson equation. The difference between the two curves was about 7 mV at 298 K and increased to about 120 mV at 473 K. The deviation of the values in curve C was < ± 3 mV below 373 K and < + 5 mV at higher temperatures. Curve B shows the values calculated from the measurements of the set with C H2S Q 4 = 0.01 m. The error of these values was < ± 2 mV up to 373 K and < ± 3.5 mV at higher temperatures. The distance between curves A and B increased to be about 20 mV at 473 K.
These results indicate that the dissolution of Ag 2 S0 4 , which strongly takes place in 0.10 m H 2 S0 4 , is negligible at c H2 so 4 
taking the values of the mean activity coefficient y reported in [3] into account. The E values at different Na 2 S0 4 molalities and various temperature are also listed in Table 1 . The standard potential of reaction (2) is by definition only a function of the temperature and is related to the standard molal free energy AG 0 and the standard molal entropy AS 0 of the reaction by
AS°(T) was obtained from the slope of curve A in Figure 1 . However, the temperature dependence of the standard potential was described to a good approxi- 
where T r denotes the reference temperature 298 K. The coefficients a and b were determined graphically. Table 2 gives the values of a and b and the region in which they are valid. The differentiation of (9) with respect to the temperature yields AS 0 :
AS 0 (T) = 2F(ö£°(T)/öT) p=1
= 2F{-a-2b{T-T r )}.
AH°(T) of reaction (2) was then calculated from the fundamental equation
A H°(T) = A G°(T) + TAS°(T) = 2F[T{-a-2b(T-T T )} -E°{T)].
(11) AH°(T) was also determined graphically from the slope of the plott AG°{T)/T vs. 1/T. Values of AS°(T) and AH°(T) are shown in Figs. 2 and 3 .
